effectiveness of cLHRH-II to stimulate LH release and to a more prolonged action. Thus, LH concentrations in plasma were maximal within 1\p=n-\2min of injection of all doses of cLHRH-I but within 2\p=n-\5min of injection at the higher doses of cLHRH-II. The responsiveness of the pituitary gland to cLHRH-I and -II was substantially greater in the sexually immature cockerel than in the hen and diminished during sexual development of the hen. Coincident with the onset of egg laying, the characteristics of the LH response to cLHRH-II changed to consist of an initial rise during the first 2 min, followed by a more sustained increase with LH concentrations still rising 10 min after injection. In contrast, after injection with cLHRH-I, plasma concentrations of LH rose to a peak at 2 min and thereafter declined gradually. Treatment of the sexually immature hen with oestradiol, progesterone or a combination of both steroids did not enable the expression of a laying hen-type response to the injection of cLHRH-II. It would appear, therefore, that unidentified events associated with the final stages of sexual maturation bring about changes in the mechanism of action of cLHRH-II which differ from those of cLHRH-I.
INTRODUCTION
Two forms of luteinizing hormone-releasing hormone (LHRH) have been isolated from chicken hypotha¬ lami. These have been sequenced and described as LHRH-I (pGlu-His-Trp-Ser-Tyr-Gly-Leu-Gln-ProGlyNH2; King & Millar, 1982) and LHRH-II (pGlu-His-Trp-Ser-His-Gly-Trp-Tyr-Pro-GlyNH2; Miyamoto, Hasegawa, Nomura et al. 1984) .
Comparisons of the potencies of the two peptides with respect to their releasing activity in vivo indicate that chicken LHRH-II (cLHRH-II) is more potent than cLHRH-I in laying hens (Sharp, Dunn & Talbot, 1987) , whilst both peptides are equipotent in cockerels (Chou, Johnson & Williams, 1985; Sharp et al. 1987 (Wilson & Sharp, 1975) and in laying hens.
The response, in terms of LH release, to a bolus injection of mammalian LHRH is very rapid, particu¬ larly in sexually immature birds in which a maximal incremental change is observed between 2 and 6 min after injection (Wilson & Sharp, 1975 (Bonney, Cunningham & Furr, 1974 The concentration of LH in the plasma was deter¬ mined using the radioimmunoassay method described by Follett, Scanes & Cunningham (1972) . The stan¬ dard and l25I-labelled tracer were a preparation of chicken LH (fraction IRC2) and the antiserum M201 was raised against the same material. In ten assays the minimum detectable level of LH ranged from 006-008pg/1 and the potency of a pooled sample of plasma included in each assay ranged between 3-25 and 4-32 pg/1 (mean ± s.e.m. 3-78 + 0-10 pg/1; n= 10).
For statistical analysis the LH responses were measured as the area of a plain figure under a curve (Simpson's rule; Crowe & Crowe, 1969) Crowe & Crowe, 1969) . Similarly, at 9 weeks, doses of 0-35-5-55 nmol cLHRH-II/kg body wt (0-4-6-4 pg/bird) stimulated responses which, in the hen, were 33-52% greater and, in the cockerel, were 30-172% greater than the responses to the same doses of cLHRH-I (Fig. 2) .
The greater effectiveness of cLHRH-II compared with cLHRH-I to release LH was also evident when the lowest dose of 009nmol cLHRH-II/kg body wt (01 pg/bird)) stimulated a significant (P<005; Student's paired i-test) increase in the mean con¬ centration of LH in plasma within 1-2 min in both cockerels and hens at 9 weeks of age, whereas the same dose of cLHRH-I was ineffective (Fig. 2) . The larger LH response to an injection of cLHRH-II as compared with cLHRH-I was also partially due to a more sustained action of cLHRH-II. This was illustrated in 5-week-old cockerels ( Fig. 1 ) in which the maximal incremental change in LH was found at 1 min after injection of cLHRH-I, whilst LH concen¬ trations continued to increase to a peak at 2 min after injection of cLHRH-II. In 9-week-old cockerels and 9-to 16-week-old hens, the maximal incremental change was at 2 min after injection of all doses of cLHRH-I whereas the two highest doses of cLHRH-II provoked a more sustained increase in LH to a peak at 5 min after injection (Fig. 2) .
The response to the injection of both forms of cLHRH was greater in immature cockerels than in immature hens (Fig. 2) (Fig. 4) . Another feature of the response in the laying hen which contrasted with that of the (Fig. 5a,b) . Pretreatment of 11-week-old hens with a single injection of 1-6 pmol progesterone/ kg body wt (500 pg/bird) neither modified the basal concentration of LH in plasma nor the magnitude and duration of the LH response to injected cLHRH-I or -II (Fig. 5a,b) . (Wilson & Sharp, 1975) the LH responses to cLHRH-I and -II in the female were maximal in sexually immature birds and diminished during the 3 weeks preceding the onset of lay. This period is associ¬ ated with a fall in the basal concentration of LH in plasma (Wilson & Sharp, 1975) Although the LH responses to injection of cLHRH-I and -II differed in sexually immature fowl in terms of the magnitude and duration of effect, a more pro¬ nounced difference in characteristics of the responses was apparent in the laying hen. Thus, in the immature hen the peaks of the LH responses to cLHRH-I and -II were attained within 1-2 min and 2-5 min respect¬ ively of injection and LH concentrations declined thereafter. In contrast, in the laying hen, the responses to cLHRH-I and -II were similar for the first 2 min after injection and then diverged, so that LH con¬ centrations declined during the 2-10 min after injection of cLHRH-I, whilst in hens injected with cLHRH-II, LH concentrations underwent a further, more sustained increase during the same period.
In order to express the marked difference in charac¬ teristics of the responses to the two peptides in the laying hen and the less pronounced difference in duration of the responses in sexually immature chickens it was necessary to take blood samples at short intervals during the first few minutes after injec¬ tion. This requirement may help to explain apparent contradictions between the findings of this and pre¬ vious studies in vivo in which the two peptides were described as equipotent in releasing LH in the cockerel (Chou et (Peterson & Webster, 1974; Senior, 1974) , and thus is unlikely to be attributable to the effects of oestrogen alone. In support of this suggestion, pretreatment of sexually immature hens with oestradiol benzoate did not affect the time-course of the response to either peptide. Also, pretreatment of laying hens with the anti-oestrogen tamoxifen (ICI 46, 474) , which raises both the basal concentration of LH in plasma and the responsiveness of the pituitary gland to mammalian (Wilson & Cunningham, 1981) (Bahr & Johnson, 1984) system within the hypothalamus-pituitary system of the ovariectomized hen (Wilson & Sharp, 1976) (Millar & King, 1983 
